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Description 

[0001 ] This invention relates to a stent delivery device 
comprising an elongated sheath having a distal area 
with a distal end. a self-expandable stent having proxi- 
nnal and distal end portions with proxinnal and distal 
ends and a braided tubular wall, said stent being placed 
in contracted condition within the distal area of the 
sheath, elongated core means having proximal and dis- 
tal areas, said core means arranged in said sheath for 
relative longitudinal motion between the sheath and 
core means, and drive means between the distal area of 
the core means and the self-expandable stent, whereby 
relative longitudinal motion between said sheath and 
core means results into longitudinal relative motion 
between said stent and sheath so as to cause radial 
self-expansion of at least a longitudinal portion of the 
stent out of the distal area of the sheath or radial con- 
traction of at least a longitudinal portion of the stent into 
the distal area of the sheath. 
[0002] A stent delivery device of that kind is typically 
shown in the document EP-0596145-A1 of the same 
applicant as that of the present invention. 
[0003] Use of self-expandable stents is cun^ent for 
damaged areas or stenoses of body vessels such as 
food or air pipes, for support, dilatation, repair or bridg- 
ing such areas. 

[0004] Where such stents are for use in btood vessels, 
the stent delivery device must have, i.e., a very small 
radial size in order to be capable to reach narrow and/or 
tortuous areas of such blood vessels. Furthermore, the 
requirements for use in blood vessels are extremely 
tough in terms of integrity of the stent delivery device 
because particles of the device getting loose and wan- 
dering through the blood vessel may cause complica- 
tions such as thrombosis. On the other hand, self- 
expandable stents are most commonly those formed of 
a braiding composed, for example, of a first plurality of 
parallel stainless steel spring wires helically wound in a 
first direction crossing a second plurality of parallel 
stainless steel spring wires helically wound in a second 
direction opposite to the first one. The braiding Is made 
in a continuous process and the braided material is then 
cut in lengths each of which will be used to constitute a 
stent. As the wires composing the braiding are cut, their 
ends constitute a plurality of sharp edges. Such edges 
may dangerously saatch and even perforate the sheath 
upon passage of the stent therethrough for expansion 
into the body vessel. Such perforations of the sheath 
may cause particles of the sheath getting loose and 
wandering into the vessel. In case of a blood vessel, 
there may be therefore complications such as thrombo- 
sis. This scratch and perforation problem is particularly 
acute at the distal end of the sheath where the stent 
exits from the sheath to self-expand into the vessel 
because rubbing at that place is maximal due to the 
interaction of a very small surface of contact between 
stent and sheath and of the high radial forces generated 


by the expanding stent against the sheath. However, 
this problem of scratching and perforation of the sheath 
also exists for the proximal end of the stent when the lat- 
ter rubs along the sheath, and possibly exits from the 

5 sheath as is the case for a permanently implanted stent. 
And the problem repeats at both ends of the stent when 
the stent is successively partly expanded out of the 
sheath and retracted into the sheath for precise reposi- 
tioning purposes in the required area of the vessel. 

10 [0005] • Accordingly, there may be a contradictory 
requirement between small radial size for the stent 
delivery device to adequately perform in blood vessels 
and high strengtii scratch and perforation resistance for 
the sheath. 

IS [0006] The document EP-0627201 -A1 which is used 
as basis for the preamble of daim 1, shows a delivery 
device for a self-expandable stent. In contracted condi- 
tion, the stent has a proximal region located in a first 
outer catheter and a distal region located in a second 

20 outer catheter slidably mounted on the first outer cathe- 
ter and having a distal region extending distally beyond 
the first outer catheter. Accordingly, to deliver the stent, 
the second outer catheter is first withdrawn proximally to 
allow expansion of the distal region of the stent, and 

25 then the first outer catheter is withdrawn proximally to 
allow expansion of the proximal region of the stent. This 
two catheter arrangement is aimed to facilitate delivery 
of the stent by distribution of the friction on the two cath- 
eters. 

30 [0007] It is an object of the invention to provide a stent 
delivery device that reduces the aforesaid problems and 
drawbacks, yet allowing a small radial size for the 
sheath to be performant and safe, particularly for use in 
blood vessels. It is a further object of the invention to 

35 provide a stent delivery device which is economical by 
the simplicity of its manufacture. 
[0008] To this effect, the invention complies with the 
definition given in daim 1 . Prefered embodiments of the 
invention are further specified in the dependent daims. 

40 [0009] Accordingly, where the stent delivery device 
comprises scratch protection tubular means of biocom- 
patible material having an inner wall sun-ounding at 
least an end portion of the stent when the latter is in 
contracted condition in the distal area of the sheath, the 

45 risk is reduced of a scratching and/or perforation of the 
sheath by the distal and/or proximal cutting ends of the 
stent upon operation thereof through the sheath for self- 
expansion into a body vessel, and more particularly into 
a blood vessel where wandering of particles resulting 

so from scratching or perforation of the sheath may be dan- 
gerous for the patient. And simultaneously, the sheath 
may be thin walled as the scratching and perforation 
resistance is achieved by the scratch protection tubular 
means. The sheath may be therefore extremely thin, 

55 thereby allowing a small radial size for the stent delivery 
device to efficiently and ^fely perform through nan-ow 
areas such as blood vessels. The scratch protection 
tubular means do not require complicated or costly 
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strurture for the sheath to fully and safely perform anti- 
scratching and anti-perforation functions. The stent may 
be repeatedly extracted from and re-inserted into the 
sheath with a reduced risk for the sheath to release dan- 
gerous particles into the blood vessel. And in case of 
emergency, the doctor may act very rapidly to posrtion 
the stent even if such a positioning requires repeated 
extraction of the stent out of the sheath. The doctor may 
thus concentrate on other major problems without hav- 
ing to slow his action for taking care to avoid potentially 
trouble causing irregular motions for extracting the stent 
from the sheath. 

[0010] The scratch protection tubular means may 
comprise reinforcement tubular means secured at least 
in the proximal vicinity of the distal end of the distal area 
of the sheath. This takes care of the scratch and perfo- 
ration problem In a critical location of the sheath when 
rubbing between stent and sheath is particularly inpor- 
tant due to the small surface of contact between stent 
and sheath and high radial forces due to expansion of 
the stent. The distal end of the sheath is fully protected 
and may be safely operated through the vessel. 
[0011] When the scratch protection tubular means 
comprise coverage tube means secured to the proximal 
end portion of the stent and to the core means, a safety 
is obtained along the distal area of the sheath against 
the risk of having sheath particles getting loose from the 
sheath because of rubbing between the proximal end of 
the stent and the sheath. When combined to the rein- 
forcement tubular means as desccn'bed hereinbefore, 
the resulting configuratfon of the scratch protection 
tubular means assures full protection of the distal area 
of the sheath by the maximal reduction of the risk of 
having partk:les of the sheath getting loose from the 
sheath due to the rubbing between stent and sheath. 
[0012] Where the reinforcement tubular means are 
formed by a reinforcement ring sunounding at least the 
distal end of the stent when the stent is in contracted 
condition in the distal area of the sheath, a very simple 
protection structure is achieved which may be incorpo- 
rated in and fastened to the sheath at low cost. And 
when this reinforcement ring has a rectangular cross- 
section, a relatively long reinforcement surface Is 
obtained in the proximal vicinity of the distal end of the 
sheath in conlbination with low radial place consunp- 
tion. 

[0013] The reinforcement tubular means may com- 
prise an outer surface embedded in the sheath to 
achieve simple and efficient assembly of the reinforce- 
ment tubular means to the sheath. In a prefen-ed 
embodiment, the reinforcement tubular means are 
embeckled in a multilayer structure of the sheath to effi- 
ciently match the requirements of a safe assembly 
between sheath and reinforcement tubular means and 
to simultaneously allow a choice of materials providing 
a very tow friction for the whole stent along the inner 
wall of the sheath to thereby reduce rubbing in that area 
and facilitate relative motion between stent and sheath 


while retaining a low profile tor the sheath wall. In a still 
preferred embodiment, the multilayer structure is heat 
shrunk on the reinforcement tubular means to intimately 
mate the tubular means and sheath. 

5 [0014] The reinforcement tubular means may be 
made of metal to offer the strongest resistance to 
scratching and/or perforation without interfering on the 
materials used for making the stent. A metallk; rein- 
forcement tubular means may also be extremely thin 

10 without loosing its resistance to saatching and perfora- 
tion, which still adds to the profile reduction of the 
sheath. 

[0015] In a further embodiment, the reinforcement 
tubular means are made of a radiopaque metal. In con- 

15 junction with a radiopaque mariner, for instance conven- 
tionally located on the core means at the proximal end 
of the stent, this radiopaque reinforcement tubular 
means provide a fixed reference allowing precise knowl- 
edge of the percentage of stent which is out of the 

20 sheath. Such a percentage knowledge also helps avoid- 
ing exagerated retraction of the stent into the sheath 
and the resulting potential of damage to the stent or 
sheath. 

[0016] In a still further embodiment, the core means 

25 extend through the stent and a distal ring of radiopaque 
material is mounted on the core means within the rein- 
forcement tubular means of radiopaque metal. This 
allows direct control of the relative positfon of the stent 
with respect to the sheath when the stent is retracted 

30 into the sheath. Accordingly, it is thereby possible to 
easily avoid exagerated retraction of the stent in the 
sheath and potential damage to the stent or sheath. 
This may be of great help for the doctor when he has to 
rapidly withdraw the stent into the sheath for re-position- 

35 ing purposes. 

[001 7] Wrthin the frame of the aforesakJ distal ring of 
radiopaque material mounted on the core means within 
the reinforcement tubular means, the device may 
advantageously comprise tip means ending the distal 

40 area of the core means concentrically to the distal ring 
of radiopaque material and reinforcement tubular 
means of radiopaque metal. In addition to the usual 
advantages of a tip configuration for a smooth insertion 
of the stent delivery system into the body vessel, the 

45 coaxial mounting of the tip on the distal ring of radio- 
paque material and reinforcement tobular means 
assures a centering of the tip means on the sheath 
thereby preventing bending or angle making between 
the tip and sheath and the potential risk of catching and 

so wounding the body vessel in particular in tortuous areas 
thereof. Hence, the reinforcement tubular means have a 
positioning or centering function in addition to the anti- 
scratching, anti-perforation, and control functions. 
Within this frame, the reinforcement tubular means may 

55 have a first outer diameter whereas the tip means have 
a second outer diameter greater than the first outer 
diameter. This configuration acts as an extra safety in 
case of the unexpected (and even highly improbable) 
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escape of the reinforcement tubular means out of the 
end area of the sheath. In such a case, the larger diam- 
eter of the tip means prevents any passage of the rein- 
forcement tubular means distally beyond the tip means 
and assures recovery of the reinforcement tubular 5 
means out of the body vessel. 
[001 8] Where the coverage tube means are formed by 
a tube of thermoformable material heat shrunk over the 
proximal end portion of the stent and over the core 
means, the tube heat shrunk over the proximal end por- 
tion of the stent acts as an assembly help for the manu- 
facturing of the stent delivery device. Such an assembly 
help disposes of using a special tool to very tightly con- 
tract the proximal end portion of the stent for inserting 
the stent into the sheath and avoiding damage to the 
sheath. And furthermore, the shrunk tube also acts as a 
protection against kinking of the sheath proximally of 
the stent because it someyAfhat fills the room between 
the proximal end of the stent and the sheath and also 
reduces continuously the flexibility of the stent at its 
proximal end portion. 

[001 9] Where the heat shrunk tube comprises longitu- 
dinal cuts extending along a distal portion thereof, the 
heat shrunk tube may easily separate from the proximal 
end portion of the stent upon expansion thereof out of 
the sheath, thereby allowing full expansion and release 
of the stent out of the sheath for permanent implantation 
thereof. 

[0020] Within these configurations, a proximal ring of 
radiopaque material may be mounted on the core 
means in the immediate proximal vicinity of the proximal 
end of the stent, said ring of radiopaque material being 
embedded in the shrunk tube. This an-angement pro- 
vides for an easy positioning and fastening for a proxi- 
mal ring of radiopaque material while assuring a smooth 
transition between the stent and radiopaque ring which 
also contributes to reduce the kinking potential of the 
sheath in that area. 

[0021] These and other ok)jects. features and advan- 
tages of the invention will become readilly apparent 
from the following detailed description with reference to 
the accompanying drawings which show, diagrammati- 
cally and by way of example only, preferred but still illus- 
trative enbodiments of the invention. 

Figure 1 is a side view partiy cut of a device in 
accordance with the present invention with the 
stent shown In contracted condition in the sheath. 

Figure 2 Is a side view similar to that of Figure 1, 
however, with tiie stent shown partly expanded out 
of the sheath. 

Figures 3 and 4 illustrate a metiiod of manufactur- 
ing a stent delivery device in accordance with the 
invention. 

Figure 5 is a side view partiy cut of a detail of Figure 


1. 

Rgure 6 is a perspective view illustrating the func- 
tion of the detail of Figure 5. 

[0022] The stent delivery device 1 shown in Rgures 1 
and 2 comprises an elongated sheath 2 having a distal 
area 3 witii a distal end 4. The sheath 2 has a proximal 
area (not shown) adapted to be connected to a conven- 
tional T-connector (not shown) for manipulation and 
contrast fluid supply purposes. Of course, the sheath 2 
is made of a biocompatible material. 
[0023] Within the sheath 2 is arranged an elongated 
core 5. for example tubular, having a proximal area (not 
shown) and a distal area (6). The proximal area of ttie 
core 5 is adapted to be connected to a conventional luer 
lock assembly (not shown) for handling purposes. The 
core 5 is arranged in the sheath 2 for relative longitudi- 
nal movement between the sheath and the core. The 
core is also made of a biocompatible material. 
[0024] A self-expandable stent 7 having proximal and 
distal end portions 78 and 79 with a proximal end 8 and 
a distal end 9 is mounted on the core 7, wittiin the 
sheath 2 where it is placed in radially contracted condi- 
tion within tiie distal area 3 of the sheatii 2. The stent 7 
has a braided tubular wall 10 which is conventionally 
composed of a first plurality of parallel stainless steel 
spring wires 1 1 helically wound in a first direction cross- 
ing a second plurality of parallel stainless steel spring 
wires 12 helically wound in a second direction opposite 
to tiie first one. Such a braided structure allows radial 
contraction of the stent when it is placed in the sheath 2 
as shown in Figure 1 and radial self-expansion of the 
stent when it is taken out of the sheath 2 as shown in 
Figure 2. This configuration Is well known in the art and 
needs no further description. Of course, other known 
braidings providing the same effect may be used. 
[0025] Drive means 1 3 are provided between the dis- 
tal area 6 of the core 5 and the 8elf-expandat>le stent 7. 
In the example shown, these drive means comprise a 
pad 14 of soft materia] which mates with the pits and 
bosses of tiie braided tubular wall 10 as depicted at 15 
in Figure 1. Such a configuration and ttie method for 
obtaining it are described in the document EP 
05961 45A1. By this arrangement, relative longitudinal 
motion between the sheath 2 and the core 5 results into 
longitudinal relative motion between tiie stent 7 and the 
sheatii 2 so as to cause radial self-expansion of at least 
a longitudinal portion of tiie stent 7 out of the distal area 
3 of the sheath 2 in a body vessel 20, as shown in Fig- 
ure 2. or radial contraction of at least a longitudinal por- 
tion of the stent 7 into the distal area 3 of the sheath 2, 
as shown in Rgure 1. 

[0026] Saatch protection tubular means 16 of bio- 
compatible material are anranged in the distal arisa 3 of 
tiie sheath 2 so as to have an inner wall 17 surrounding 
the distal end portion 79 of tiie stent 7 when the latter is 
in contracted condition in tiie distal area 3 of the sheatii 
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2. Such scratch protection tubular means 16 comprise 
reinforcement tut)ular means 18 which are secured in 
the proximal vicinity of the distal end 4 of the distal area 
3 of the sheath 2. In the example shown in Figures 1 
and 2, such reinforcement tubular means 1 8 are formed s 
by a reinforcement ring which sunrounds the distal end 
portion 79 of the stent 7 when the latter is in contracted 
condition in the distal area of the sheath 2. Preferably, 
the ring 18 has a rectangular cross-section and it com- 
prises an outer surface 19 embedded in the sheath 2. to 
[0027] In the embodiment shown in the drawings, the 
ring 1 8 is made of metal, preferably a radiopaque metal. 
[0028] The reinforcement ring 18 may be embedded 
in a multilayer structure 21 of the sheath 2 and this mul- 
tilayer structure of the sheath may be heat shrunk on the is 
reinforcement ring 18. 

[0029] Figures 3 and 4 illustrate a method for manu- 
facturing such a configuration. A reinforcement ring 18 
having a proximal end 22, a distal end 23, and an outer 
diameter 24 is engaged on a mandrel 25. A first tube of 2o 
biocompatible thermoformable material 26 is engaged 
on the mandrel 25. proximally of the proximal end 22 of 
ring 18, which first tube has an outer diameter 27 
greater than the outer diameter 24 of ring 18. A second 
tube of biocompatible thermoformable material 28 Is 25 
engaged on the reinforcement ring 18, which tube has 
an outer diameter 29 substantially equal to the outer 
diameter 27 of the first tube 26. The tubes 26 and 28 
have thus their outer surfaces substantially aligned. A 
third tube 30 of thermoformable biocompatible material 30 
is engaged on the first and second tubes 26 and 28 and 
said third tube Is heat shrunk over the first and second 
tubes 26 and 28 and the reinforcement ring 18 as 
depicted as 31 in Rgure 4. The mandrel 25 is then with- 
drawn out of the reinforcement ring 1 8 and first tube 26 ss 
and the unwanted surplus portions 32 of tiie heat 
shrunk material at the distal end 23 of the reinforcement 
ring 18 is taken off. By tills metiiod, a smooth regular 
embedding is obtained for the ring in the sheatii, avoid- 
ing any gaps between tiie sheath and the ring. . 40 
[0030] As shown in Figure 1 , the core 5 extends 
through the stent 7 and a distal ring 33 of radiopaque 
material is mounted on tiie core within the reinforce- 
ment ring 18. A tip 34 ends the distal area 6 of tiie core 
5 concentrically to the distal ring of radiopaque material 45 
33 and to the reinforcement ring 18 and, to this effect, 
the tip 34 comprises a proximal tubular shoulder 35 on 
which is mounted tiie radiopaque ring 33. The tip 34 has 
an outer diameter 36 which is greater tiian the outer 
diameter 24 of ring 1 8. so 
[0031 ] As shown in Figures 1 and 2 and In more detail 
in Figures 5 and 6 scratch protection tubular means 16 
are also arranged In the distal area 3 of the sheatii 2 so 
as to have an inner wall 42 surrounding the proximal 
end portion 78 of tiie stent 7 when the latter is in oon- ss 
tracted condition in the distal area 3 of tiie sheath 2. 
Such scratch protection tubular means 16 comprise 
coverage tube means 37 secured to the proximal end 


portion 78 of the stent 7 and to the core 5. In the exam- 
ple shown, such coverage tube means are formed by a 
tube of thermoformable material heat shrunk over the 
proximal end portion 78 of the stent 7 and over tiie core 
5. This tube 37 comprises longitudinal cuts 38 extend- 
ing along a distal portion 39 of the tube 37. These cuts 
38 are forming in the tube a plurality of successive 
tongues 40. As best seen on Figure 6, tiiese tongues 
may deploy like flower petals under the radial force 
exerted by expansion of the stent 7 out of the sheath 2 
whereby the tube 37 may easily separate from the prox- 
imal end portion of the stent 
[0032] A proximal ring 41 of radiopaque material is 
mounted on the core 5 in the immediate proximal vicin- 
ity of the proximal end 8 of ttie stent 7. This ring 41 of 
radiopaque material is embedded in the tube 37 which 
is heat shrunk over the proximal end of tiie stent and 
over tiie core. 

[0033] Variants are available without departing from 
tiie scope of the invention as defined in tiie appended 

claims. 

[0034] For example, the ring 1 8 may be affixed to the 
sheatii othenivise that by heat shrinking of a structure of 
the sheath. It may comprise peripheral studs or. indenta- 
tions partiy or totally penetrating corresponding 
recesses provided for in the sheatii 2. It may also be 
affixed to the sheatii by means of an appropriate adhe- 
sive. 

[0035] The core 5 may be devoid of a tip such as tip 
34. 

[0036] When the stent is not for permanent implanta- 
tion in the body vessel, the heat shrunk tube 37 may be 
replaced by a mere, for instance adhesive, sun^oundlng 
assembly of the proximal end of tiie stent to tiie core. 
[0037] The drive means 13 may be replaced by any 
otiier conventional drive between the core and the stent. 
[0038] The saatch protection tubular means 1 6 or ring 
18 may extend proximally until tiie proximal end portion 
of the stent 7 when tiie latter is in contracted condition 
in the distal area 3 of sheath 2. Witti such an arrange- 
ment, the tubular means may also be made of metal, 
preferably of a radiopaque metal, and assembly thereof 
to the sheatii may be as described for the ring 18. Such 
a configuration may dispose of using tiie heat shrunk 
proximal tube 37 as a sheatii protection at tiie level of 
the proximal end portion of the stent and as an assem- 
bly help for Insertion of the stent into the sheath. This 
extended tubular means may also be secured In the 
sheath as described for the ring 18. 

Claims 

1 . A stent delivery device ( 1 ) corrprising an elongated 
sheath (2) having a distal area (3) with a distal end 
(4), a self-expandable stent (7) having proximal and 
distal end portions (78. 79) witti proximal and distal 
ends (8; 9) and a braided tubular wall (10), said 
stent being placed in contracted condition within the 
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distal area of the sheath, elongated core means (5) 
having proximal and distal areas, said core means 
arranged In said sheath for relative longitudinal 
motion between the sheath and core means, and 
drive means (1 3) between the distal area (6) of the 5 
core means (5) and the self-expandable stent (7), 
whereby relative longitudinal motion between said 
sheath and core means results into longitudinal rel- 
ative motion between said stent and sheath so as to 
cause radial self-expansion of at least a longitudinal 10 
portion of the stent out of the distal area of the 
sheath or radial contraction of at least a longitudinal 
portion of the stent into the distal area of the 
sheath, characterized by scratch protection tubular 
means (16) of biocompatible material comprising is 
reinforcement tubular means (18) secured at least 
in the proximal vicinity of the distal end (4) of the 
distal area (3) of the sheath (2), and/or coverage 
tube means (37) secured to the proximal end por- 
tion (78) of the stent (7) and to the core means (5), 20 
wherein both said reinforcement tubular means (1 8) 
and coverage tube means (37) have an inner wall 
(17. 42) sun'ounding at least an end portion (79, 78) 
of the stent (7) when the stent is in contracted con- 
dition in the distal area (3) of the sheath (2). 25 

2. A device according to daim 1. wherein the rein- 
forcement tubular means are formed by a reinforce- 
ment ring (18) surrounding at least the distal end 
portion (79) of the stent (7) when the stent is in con- 30 
traded condition in the distal area (3) of the sheath 
(2). 

3. A device according to daim 2. wherein the rein- 
forcement ring (18) has a rectangular aoss-sec- 35 
tion. 

4. A device according to any of claims 1 to 3. wherein 
the reinforcement tubular means (18) comprise an 
outer surface (19) embedded in the sheath (2). 40 

5. A device according to daim 4. wherein the rein- 
forcement tubular means (18) are embedded in a 
multilayer structure (21) of the sheath (2). 

45 

6. A device according to claim 5. wherein said multi- 
layer structure (21) is heat shrunk on the reinforce- 
ment tubular means (18). 

7. A device according to any of claims 1 to 6. wherein so 
the reinforcement tubular means (18) are made of 
metal. 

8. A device according to daim 7. wherein the rein- 
forcement tubular means (18) are made of radio- 5s 
paque metal. 

9. A device according to claim 8. wherein the core 


means (5) extend through the stent (7), and 
wherein a distal ring (33) of radiopaque material is 
mounted on the core means (5) within the reinforce- 
ment tubular means (18) of radiopaque metal. 

10. A device according to claim 9, further comprising tip 
means (34) ending the distal area (6) of ^e core 
means (5) concentrically to the distal ring (33) of 
radiopaque material and to tiie reinforcement tubu- 
lar means (1 8) of radiopaque metal. 

11. A device according to daim 10. wherein said rein- 
forcement tJbular means (18) have a first outer 
diameter (24) and the tip means (34) have a second 
outer diameter (36) greater than said first outer 
diameter (24). 

12. A device according to claim 1. wherein the cover- 
age tube means are formed by a tube (37) of ther- 
moformable material heat shmnk over the proximal 
end portion (78) of the stent (7) and over the core 
means (5). 

13. A device according to claim 12. wherein the heat 
shrunk tube (37) of thermoformable material com- 
prises longitudinal cuts (38) extending along a dis- 
tal portion (39) thereof. 

14. A device according to claim 12 or 13, further com- 
prising a proximal ring (41) of radiopaque material 
mounted on the core means (5) in the immediate 
proximal vidnity of the proximal end (8) of the stent 
(7), said ring of radiopaque material being embed- 
ded in the shrunk tube (37). 

PatentansprOche 

1. Vorrichtung zur Stentimplantierung (1), umfassend 

eine langllche Umhullung (2), die einen dista- 
len Bereich (3) mit einemdistalen Ende (4) auf- 
weist. 

einen selbstausdehnungsfdhigen Stent (7), der 
proximale und distale Endabschnitte (78, 79) 
mit proximalen und distalen Enden (8, 9) und 
eine umflochtene rOhrenfbrmige Wand (10) 
aufweist, wobei dieser Stent in zusammenge- 
zogenem Zustand innerhalb des distalen 
Bereichs der UmhQIIung positioniert ist. 

ein langliches Kernmittel (5). das proximale 
und distale Bereiche aufweist, wobei dieses 
Kernmittel fur eine relative Bewegung in Lfings- 
richtung zwischen der UmhQIIung und dem 
Kernmittel in der UmhQIIung angeordnet ist, 
und 
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ein Arrtriebsmittel (13) zwischen dem distaten 
Bereich (6) des Kernmittels (5) und dem selbst- 
ausdehnungstahigen Stent (7). wobei die rela- 
tive Bewegung in Lfingsrichtung zwischen der 
UmhQIIung und dem Kernmittel zu einer relati- 
ven Bewegung in Ldngsrichtung zwischen dem 
Stent urxj der UmhQIIung fQhrt. um eine radiale 
Selbstausdehnung zumindest eines Abschnit- 
tes des Stents In Ldngsrichtung aus dem dista- 
len Bereich der UmhQIIung Oder eine radiale 
Zusammenziehung zumindest eines Abschnit- 
tes des Stents in Ldngsrichtung in den distalen 
Bereich der UmhQIIung zu verursachen, 
gekennzeichnet durch 

ein Zerkratzschutz-Rdhrenmittel (16) aus bio- 
Kompatiblem Material, umfassend ein Verstar- 
kungsrOhrenmittel (18). das zumindest in der 
proximalen Umgebung des distalen Endes (4) 
des distalen Bereichs (3) der UmhQIIung (2) 
befestigt ist, und/oder ein Abdeckungsrohrmit- 
tel (37), das am proximalen Endabschnitt (78) 
des Stents (7) und am Kernmittel (5) befestigt 
ist, wobei sowohl das VerstdrkungsrOhrenmittel 
(18) als auch das Abdeckungsrohrmittel (37) 
eine innere Wand (17, 42) aufweist, die zumin- 
dest einen Endabschnitt (79. 78) des Stents (7) 
umgibt. wenn sich der Stent in zusammenge- 
zogenem Zustand im distalen Bereich (3) der 
UmhQIIung (2) befindet 

2. Vorrichtung nach Anspruch 1 , wobei das VerstSr- 
kungsrOhrenmittel durch einen Verstdrkungsring 
(18) gebildet wird. der zumindest den distalen End- 
abschnitt (79) des Stents (7) umgibt. wenn sich der 
Stent in zusammengezogenem Zustand im distalen 
Bereich (3) der UmhQIIung (2) befindet. 

3. Vorrichtung nach Anspruch 2. wobei der Verstfir- 
kungsring (18) einen rechtwinkeligen Querschnitt 
aufweist. 

4. Vorrichtung gemass einem der AnsprOche 1 bis 3. 
wobei das VerstarkungsrOhrenmittel (18) eine aus- 
sere Oberfiache (19) umfasst. die in der UmhQIIung 
(2) eingebettet Ist. 

5. Vorrichtung nach Anspruch 4. wobei das Verstar- 
kungsrOhrenmittel (18) in einem Mehrschichtauf- 
bau (21) der UmhQIIung (2) eingebettet ist. 

6. Vorrichtung nach Anspruch 5, wobei der Mehr- 
schichtaufbau (21) auf das VerstarkungsrOhrenmit- 
tel (18) aufgeschrumpft ist 

7. Vorrichtung gemass einem der AnsprQche 1 bis 6, 
wobei das VerstarkungsrOhrenmittel (1 8) aus Metall 
besteht 


8. Vorrichtung nach Anspnich 7. wobei das Verstar- 
kungsrOhrenmittel (18) aus strahlenundurchiassi- 
gem Metall besteht. 

5 9. Vorrichtung nach Anspruch 8, wobei das Kernmittel 
(5) durch den Stent (7) veriauft und wobei ein dista- 
ler Ring (33) aus strahlenundurchiassigem Material 
innerhalb des VerstarkungsrOhrenmittels (18) aus 
strahlenundurchiassigem Metall am Kernmittel (5) 

TO angebracht ist. 

10. Vorrichtung nach Anspruch 9, ferner umfassend ein 
Spitzenmittel (34), das den distalen Bereich (6) des 
Kernmittels (5) konzentrisch zum distalen Ring (33) 

IS aus strahlenundurchiassigem Material und zum 
VerstarkungsrOhrenmittel (18) aus strahlen- 
undurchiassigem Metall beendet. 

11. Vorrichtung nach Anspruch 10, wobei das Verstar- 
20 kungsrOhrenmittel (18) einen ersten ausseren 

Durchmesser (24) aufweist und das Spitzenmittel 
(34) einen zweiten ausseren Durchmesser (36) auf- 
weist, der grosser als der erste dussere Durchnies- 
ser(24)ist. 

25 

12. Vorrichtung nach Anspruch 1, wobei das Abdek- 
kungsrohrmittel aus einem Rohr (37) aus thermp- 
fornrtbarem Material besteht. das auf den 
proximalen Endabschnitt (78) des Stents (7) und 

30 das Kernmittel (5) aufgeschrumpft ist 

13. Vorrichtung nach Anspruch 12. wobei das aufge- 
schrumpfte Rohr (37) aus thermoformbarem Mate- 
rial in Ldngsrichtung verlaufende Kerben (38) 

35 umfasst, die sich entlang eines distalen Abschnittes 
(39) davon erstrecken. 

14. Vorrichtung nach Anspruch 12 Oder 13. ferner 
umfassend einen proximalen Ring (41) aus strah- 

40 lenundurchiassigem Material, der in der unmittelba- 
ren proximalen Umgebung des proximalen Endes 
(8) des Stents (7) am Kernmittel (5) befestigt ist, 
wobei der Ring aus strahlen-undurchiassigem 
Material im aufgeschrumpften Rohr (37) elngebet- 

45 tetist. 

Revendications 

1. Dispositif d'implantation d'endoproth^e (1) com- 
so prenant une gaine allong^e (2) comportant une 
zone distale (3) munie d'une extr6mit6 distale (4). 
une endoproth^se auto-extensible (7) comportant 
des parties d'extr^mit^ proximale et distale (78. 
79) munies d'extr6mit6s proximale et distale (8 ; 9) 
55 et une parol tubulaire tress^e (10), ladite endopro- 
th^se §tant plac^ dans une condition contract6e 
dans la zone distale de la gaine. un moyen de tige 
centrale allong6e (5) comportant des zones proxi- 
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male et distale. ledit moyen de tige centrale ^nt 
agenc6 dans ladite gaine pour un d^placement lon- 
gitudinal relatif entre la gaine et le moyen de tige 
centrale, et un moyen d'entraTnement (13) entre la 
zone distale (6) du moyen de tige centrale (5) et 
Tendoproth^e auto-extensible (7) de telle sorte 
qu'un d^lacement longitudinal relatif entre ladite 
gaine et ledit moyen de tige centrale conduise k un 
d^placement relatif longitudinal entre ladite endo- 
proth6se et ladite gaine de mani^re ^ g6n6rer une 
auto-extension radiale d'au moins une partie longi- 
tudinale de Tendoprothdse en dehors de la zone 
distale de la gaine ou une contraction radiale d*au 
nrxjins une partie longitudinale de Tendoproth^se 
dans la zone distale de la gaine. caract^ris^ par un 
moyen tubulaire de protection vis-^-vis des 6raflu- 
res (16) en un mat^riau biocompatible comprenant 
un moyen tubulaire de renforcement (18) fix6 au 
moins au voisinage proximal de Textr^mit^ distale 
(4) de la zone distale (3) de la gaine (2) et/ou un 
nrwyen de tube de recouvrement (37) f ix6 k la partie 
d'extr6mit6 proximale (78) de Tendoproth^se (7) et 
au moyen de tige centrale (5). dans lequei ^ la fois 
ledit moyen tubulaire de renforcement (18) et ledit 
moyen de tube de recouvrement (37) comportent 
une paroi interne (17, 42) qui entoure au moins une 
partie d*extr6mit6 (79, 78) de I'endoproth^se (7) 
lorsque Tendoprothtee est dans une condition con- 
tract^e dans la zone distale (3) de la gaine (2). 

2. Dispositif selon la revendication 1, dans lequei le 
moyen tubulaire de renforcement est form^ par une 
bague de renforcement (18) qui entoure au moins 
la partie d'extr^mit^ distale (79) de Tendoproth^se 
(7) lorsque I'endoproth^e est dans une condition 
contract^e dans la zone distale (3) de la gaine (2). 

3. Dispositif selon la revendication 2, dans lequei la 
bague de renforcement (18) pr^sente une section 
en coupe rectangulaire. 

4. Dispositif selon Tune quelconque des revendica- 
tions 1 k 3. dans lequei le moyen tubulaire de ren- 
forcement (18) conrprend une surface externe (19) 
noy^e dans la gaine (2). 

5. Dispositif selon la revendication 4, dans lequei le 
moyen tubulaire de renforcement (18) est noy6 
dans une structure mutticouche (21) de la gaine (2). 

6. Dispositif selon la revendication 5, dans lequei 
ladite structure multicouche (21) est soumise k un 
retrait thermique sur le moyen tubulaire de renfor- 
cement (18). 

7. Dispositif selon Tune quelconque des revendica- 
tions 14 6, dans lequei le moyen tubulaire de ren- 
forcement (18) est r^is6 en m6tal. 


8. Dispositif selon la revendication 7. dans lequei le 
moyen tubulaire de renforcement (18) est r6alis6 en 
m^tal radio-opaque. 

5 9. Dispositif selon ta revendication 8. dans lequei le 
moyen de tige centrale (5) s'^tend au travers de 
rendoproth^se (7) et dans lequei une bague distale 
(33) en mat^iau radio-opaque est mont6e sur le 
moyen de tige centrale (5) dans le moyen tubulaire 

10 de renforcement (1 8) en m^al radio-opaque. 

10. Dispositif selon la revendication 9, comprenant en 
outre un moyen de pointe (34) qui termine la zone 
distale (6) du moyen de tige centrale (5) de fagon 

15 concentrique k la bague distale (33) en mat^riau 
radio-opaque et au moyen tubulaire de renforce- 
ment (18) en m6tal radio-opaque. 

11. Dispositif selon la revendication 10. dans lequei 
20 ledit moyen tubulaire de renforcement (18) pr6- 

sente un premier diam^re externe (24) et le moyen 
de pointe (34) pr^sente un second diam^tre 
externe (36) syp^rieur audit premier diam^re 
externe (24). 

25 

12. Dispositif selon la revendication 1, dans lequei le 
moyen de tube de recouvrement est form6 par up 
tube (37) en mat6riau thermoformaWe qui est sou- 
mis k un retrait thermique sur la partie d'extr6mit6 

30 proximale (78) de I'endoproth^se (7) et sur le 
moyen de tige centrale (5). 

13. Dispositif selon la revendication 12, dans lequei le 
tube soumis k retrait thermique (37) en mat§riau 

35 thermoformable comprend des d^coupes longitudi- 
nales (38) qui s*6tendent suivant sa partie distale 
(39). 

14. Dispositif selon la revendication 12 ou 13. compre- 
40 nant en outre une bague proximale (41) en mat6- 

riau radio-opaque mont^e sur le moyen de tige 
centrale (5) au voisinage proximal imm6diat de 
I'extr6mit6 proximale (8) de I'endoproth^se (7). 
ladite bague en mat^riau radio-opaque 6tant noy6e 
45 dans le tube sounrtis k retrait (37). 
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